Abstract. -The Tolmin basin is a typical example of a deep-water Mesozoic basin that developed on the rifted south Tethyan continental margin. Remnants of this basin are preserved at the intersection of the Dinarides and the southern Alps in northwestern Slovenia. The Jurassic successions consist of carbonate gravity-flow deposits, radiolarian cherts and shales, and are overlain by pelagic Biancone limestone. A distinctive chert-dominated interval (the upper member of the Tolmin Formation) was dated with radiolarians. The base of this interval was assigned to the late Bajocian in the distal part of the basin and to the middle Callovian-early Oxfordian in the more proximal part of the basin. The topmost radiolarian cherts are early Tithonian in age. The mid-Tithonian transition from chert to the Biancone limestone was also determined with nannoplankton. The beginning of highly siliceous sedimentation in the Bajocian correlates well over the entire western Tethys and was linked to two factors: an increase in water depth due to regional subsidence and an increase in plankton productivity. The pronounced silica enrichment coincided with the opening of the Alpine Tethys and with the intraoceanic subduction that occurred in the Meliata-Maliac-Vardar Ocean. Reorganization of the plate boundaries may have induced substantial changes in the circulation of water masses that, in turn, had a long-term effect on surface productivity. On the basin scale, radiolarian dating revealed considerable lateral and vertical variations in the thickness of chert successions. This distributional pattern implies that, in narrow continental-margin basins, sedimentation rates were primarily determined by the redeposition of pelagic sediments. Important stratigraphic gaps occur even in the distal basinal setting.
INTRODUCTION
Radiolarians are the most important and often the only fossils available to date siliceous deep-sea deposits. Over the last three decades, extensive radiolarian studies have been undertaken in stratigraphic research on Mesozoic pelagic rocks in the Mediterranean region. However, radiolarian cherts of several Jurassic basins still lack the stratigraphic precision required for accurate regional correlations.
The study area is located in the eastern part of the southern Alps ( fig. 1a) where the South Alpine and the Dinaric structures now overlap. In the Mesozoic and early Tertiary, this area clearly evolved as part of the NW-SE oriented Dinaric system [Placer, 1999] . Only later, in the Neogene, were the Dinaric structures overprinted by southward-directed Alpine thrusting [Doglioni and Bosellini, 1987; Doglioni and Siorpaes, 1990; Placer, 1999] . The nappe system in the research area derived from the continental margin of the Adriatic microplate. In the Middle and Late Jurassic, this part of the margin was facing the Meliata-Maliac remnant basin and the Vardar Ocean, which together formed a single branch of the Neotethys [Schmid et al., 2008] , but was also close to the Alpine Tethys (see fig. 1b ).
During the latest Triassic and Early Jurassic, the continental margin experienced a major period of extensional tectonics related to the reorganization of lithospheric plates due to the breakup of Pangea and the formation of the Atlantic Ocean. An array of grabens and horsts was created by episodic differential subsidence [Bernoulli et al., 1990; Sarti et al., 1992; Bertotti et al., 1993; Berra et al., 2009] . The extent of this rifting was regional and has been well documented from the western Mediterranean to the Arabian Peninsula [Schettino and Turco, 2011] . During the Middle to Late Jurassic, after the final opening of the Alpine Tethys, the region became progressively deeper due to post-rift thermal subsidence. From the Bajocian onwards, the elevated areas were submerged submarine plateaus with condensed pelagic sedimentation and considerable stratigraphic gaps. The surrounding basins subsided to bathyal depths and were mostly characterized by highly siliceous pelagic sediments, occasionally punctuated by calcareous turbidites from adjacent platforms.
The following paleotopographic units have been distinguished in NW Slovenia (for the present-day facies distribution, see fig. 1a ): the Bovec basin, which formed near the end of the Early Jurassic, the Julian high (comparable to the Trento plateau of the southern Alps) and the Bled and Tolmin basins that existed from the Triassic [Cousin, 1981; Buser, 1986 Buser, , 1996 Roñi, 2009 ; also see Kuko et al., 2012] . The large stable Dinaric Carbonate Platform (also named the Friuli Carbonate Platform or the Adriatic Carbonate Platform) further south persisted throughout the Jurassic and continued to grow in the Cretaceous. The Jurassic stratigraphy of individual units is generally well known but precise age constraints are still missing for many pelagic sequences. Winterer and Bosellini, 1981; Šmuc and Gorian, 2005] . The area in the rectangle is enlarged in figure 2a . FIG. 1b. -Paleogeographic reconstruction for the Oxfordian [after Schmid et al., 2008] with the location of the Tolmin basin marked (star symbol). Bosellini, 1981; Šmuc et Gorian, 2005] . La région encadrée est agrandie dans la figure 2a. FIG. 1b. -Reconstruction paléogéographique à l'Oxfordien [d'après Schmid et al., 2008] avec la localisation du bassin de Tolmin (symbole étoile).
FIG. 1a. -Position actuelle des unités paléogéographiques [d'après Winterer et
In highly siliceous pelagic rocks such as cherts, mudstones and siliceous limestones, radiolarians are often the only guide fossils and are thus indispensable for deciphering the evolution of deep-water sedimentary basins. Ever since the early development of the Middle and Upper Jurassic radiolarian time scales approximately 30 years ago [Baumgartner et al., 1980; Kocher, 1981; Baumgartner, 1984] , radiolarian dating has been used as a basic biostratigraphic method to reconstruct the rifting histories of continental margins. Bedded cherts of the Lombardian basin and the Trento plateau in the southern Alps were among the first pelagic deposits studied in terms of radiolarians [Kocher, 1981; Baumgartner, 1984] . In this example, it was clearly demonstrated how profoundly the supposed contemporaneousness of the siliceous facies found across different parts of the margin [Winterer and Bosellini, 1981] had to be modified when radiolarian age constraints became available [see Figures. 3 and 4 in Baumgartner et al., 1995b] . Further studies on additional sections in the southern Alps, including the Belluno Basin, produced a wealth of new data that now allow a more detailed reconstruction of the complex horst and graben topography in this part of the Adriatic continental margin [Baumgartner et al., 1995b; Beccaro et al., 2002; Beccaro, 2006a Beccaro, , 2006b Chiari et al., 2007; Beccaro et al., 2008] . Several other Jurassic basinal successions of the Adriatic margin, e.g., in the Apennines [De Wever and Miconnet, 1985; Baumgartner, 1990; Bartolini et al., 1995 Bartolini et al., , 1996 Bartolini et al., , 1999 and in the Dinarides-Hellenides [Danelian et al., 1986; De Wever and Cordey, 1986; Danelian and Baudin, 1990; Gorian, 1994; Danelian et al., 1997; Djeri et al., 2007; Vishnevskaya and Djeri, 2009] , have also been satisfactorily dated with radiolarians. In NW Slovenia, systematic radiolarian dating has only recently been introduced in stratigraphic research of deep-water Jurassic successions. Middle and Late Jurassic radiolarian ages have so far only been published for one basinal succession, located at Mt. Mangart [Šmuc and Gorian, 2005] and paleogeographically ascribed to the Bovec basin [Cousin 1981; .
The present contribution focuses on the Tolmin basin, which was first studied in the 1970s and 1980s [Cousin, 1970 [Cousin, , 1973 [Cousin, , 1981 Buser, 1986 Buser, , 1987 and has since been restudied in more detail in the last few years [Roñi, 2006, Roñi and Popit, 2006; Roñi, 2009] . Roñi [2009] formally described the Middle and Upper Jurassic basinal deposits as the Tolmin Formation. Based on preliminary radiolarian results [Gorian et al., 2006] , he assigned a Bajocian to Early Tithonian age to the upper, chert-dominated member of the Tolmin Formation; however, no radiolarian data have been documented and discussed adequately yet. The aim of this paper is to present radiolarian assemblages that allow age assignments and to discuss the distribution of radiolarian cherts at the local (intrabasinal) and regional scales.
GEOLOGICAL SETTING
Two composite south-verging tectonic units, namely, the Tolmin nappe and the Julian nappe, which overthrusts the Tolmin nappe, are generally distinguished in the southern Alps of NW Slovenia [Placer, 1999] (see fig. 1a for their geographic location). To the north, the southern Alps are separated from the Austroalpine units by the Periadriatic Line; to the south, the southern Alpine front is in direct contact with the Trnovo nappe of the External Dinarides [Placer, 1999] . In terms of the aforementioned paleogeographic units ( fig. 1a) , the Trnovo nappe and the Tolmin nappe ( fig. 2a) The Tolmin nappe ( fig. 2a ) is generally subdivided into three second-order nappes. From bottom to top these are the Podmelec nappe, the Rut nappe and the Kobla nappe [Buser, 1986 [Buser, , 1987 . The Ponikve klippe ( fig. 2a ) lies further south on top of the Trnovo nappe [Buser, 1987; Placer, 1999] . In terms of paleogeography, the stratigraphic successions of these nappes correspond to different parts of the Tolmin basin. Different proximal to distal successions are now juxtaposed primarily because of the Neogene N-S shortening. Facies variations in the W-E direction have also been observed; these variations reflect the original NW-SE basin orientation, which was amplified by older, i.e., Paleogene, thrusting towards the southwest [Roñi, 2009] . The Triassic to Cretaceous rocks of the Tolmin nappe exhibit a considerable thermal overprint, which occurred in post-Late Cretaceous to pre-Mid Oligocene times [Rainer et al., 2009] . Vitrinite reflectance and illite crystallinity studies have demonstrated that these rocks were subject to deep diagenesis and, in the area NE of Cerkno (see fig. 2a ), reached the anchizone [Rainer et al., 2002 [Rainer et al., , 2009 .
The Jurassic deposits of the Tolmin basin are subdivided into three formations. The lithological characteristics and the main stages of sedimentary evolution are summarized according to Roñi [2009] ; for a simplified stratigraphic column, see figure 2b. The Krikov Formation is a 150 to 250 m thick Hettangian to Pliensbachian succession of resedimented limestones that include a distinctive breccia horizon in the lowermost part, approximately at the Triassic-Jurassic boundary. The facies distribution of these gravity-flow deposits indicates that the shallow-water carbonate material was mainly derived from the north, i.e., from the later Julian High, which still acted as a productive carbonate platform during the early Early Jurassic. Crinoidal limestones predominate in the uppermost part of the Krikov Formation and mark the initial stage of tectonically induced drowning in the source area. The overlying Perbla Formation, roughly dated to the Toarcian, is mostly composed of marls and shales with rare intercalations of fine-grained calciturbidites. This formation varies significantly in thickness from 2 to 135 m and thus provides evidence of a considerable basin-floor relief in the late Early Jurassic. The succeeding Tolmin Formation attains a thickness of more than 100 m and is divided into two members. The lower member consists of dark gray, thin-bedded siliceous limestone that alternates with rare chert beds. The upper member consists predominantly of thin-bedded radiolarian chert. Locally, two intervals of carbonate gravity-flow deposits are interstratified within the Tolmin Formation. These two intervals correspond to the lower Bajocian to lower Callovian and to the upper Kimmeridgian to lower Tithonian. During the Middle and Late Jurassic, the carbonate material originated exclusively from the Dinaric Carbonate Platform. The studied succession ends with the upper Tithonian to Neocomian Biancone limestone.
DESCRIPTION OF SECTIONS
Productive radiolarian samples were obtained from three of the six sections described by Roñi [2009] . From south to north, these sections are the Poljubinj, Perbla and Kobla sections (see fig. 2a stratigraphic logs). The studied samples come from the upper member of the Tolmin Formation.
In the Poljubinj section (D48 Coordinates: x=5115550, y=5404500), a 20 m thick succession of radiolarian cherts directly overlies a package of calcareous breccia and bedded calcarenite with abundant ooides. In the lower part, the chert is green, the beds are undulating, and their thickness varies between 2 and 16 cm; shale interlayers constitute 5% of the sequence. Higher in the section, the chert is dark red in color, the beds are even and thinner (2-7 cm), and the proportion of intercalated shale is slightly higher (10%). Some thin beds (2-20 cm) of calcarenite are interstratified within the basal green cherts and within the upper six meters below the Biancone limestone.
At Perbla (D48 Coordinates: x= 5120800, y=5404450), radiolarian cherts overlie siliceous limestone of the lower member of the Tolmin Formation (also see fig. 2b ). The upper member of the Tolmin Formation is 57 m thick and predominantly composed of thin (1-10 cm), often laminated chert beds and shales. Shale interlayers generally constitute less than 10% of the rock sequence and are only more abundant in the uppermost few meters of the formation. In places, the chert beds contain some dispersed carbonate at the margins and pure vitreous chert nodules in their middle part. In the first 20 meters, the prevailing color is green, whereas the upper part of the section is mostly violet-red. Calcarenite beds (10 to 50 cm thick) are concentrated near the base and towards the top of the succession, but the middle part is devoid of resedimented limestone.
At Mt. Kobla (D48 Coordinates: x=5121590, y = 5428550), the upper member of the Tolmin Formation, which also conformably overlies the lower member, is 25 m thick and composed of thin-bedded (5-15 cm) black chert. In the upper part, these beds become slightly greenish and finally dark green. In a 3 m thick interval, situated in the lower part, the chert beds are thicker (mostly about 30 cm) and undulate irregularly. The entire succession is free of resedimented limestone, and the proportion of shale does not exceed 5% of the sequence.
BIOSTRATIGRAPHY

Radiolarian dating
More than a hundred radiolarian samples were collected from six well-exposed sections of the Tolmin basin [Roñi, 2009] . Although radiolarians are ubiquitous in thin sections, only eight samples from the three sections (Poljubinj, Perbla and Kobla) yielded determinable radiolarians. All the productive samples are radiolarian cherts and were treated with diluted 9% hydrofluoric acid. The preservation of radiolarians is mostly very poor. Only the samples from Kobla (K3 45.20 and K3 58.70) , dominated by small nassellarians, contain some rare pyritized specimens. Such poor preservation along with a very small number of usable samples on the whole is not usual in Mesozoic continental-margin cherts and is probably related to the well-marked deep-burial diagenetic overprint of these rocks [see Rainer et al., 2002] . Various sponge spicules are associated in the lower part of the Poljubinj and Perbla sections but they are never abundant.
The identified radiolarians are illustrated in plates I and II and listed in table I; for the stratigraphic position of the samples, see figure 3. The assemblages were dated with the zonation of Baumgartner et al. [1995a] 
UAZ 4 (late Bajocian) and UAZ 5 (latest Bajocian-early Bathonian)
The oldest assemblages occur in the Perbla and Kobla sections. The sample PTR 108.00 (Perbla section) is assigned to UAZ 4 based on the co-occurrence of Tetraditryma pseudoplena BAUMGARTNER with Yaocapsa? kisoensis (YAO) and Zartus dickinsoni PESSAGNO and BLOME gr. Hexasaturnalis suboblongus (YAO) is also important because it is restricted to the Bajocian [Dumitrica and Dumitrica-Jud, 2005] A note concerning the age of UAZ 7 is necessary here. In the original calibration, this zone comprised the late Bathonian and early Callovian [Baumgartner et al., 1995a] . Later, a diverse radiolarian assemblage of UAZ 7 was described from a sample occurring above early Callovian ammonites and it was concluded that UAZ 7 is mainly Callovian in age [Beccaro, 2006a] . According to these new data and because our sample PTR 114.80 corresponds to UAZ 7-8, we believe this sample is not older than the Callovian.
The sample PTR 119.00 is broadly assigned to UAZ 8 to UAZ 10 based on the first occurrences of Emiluvia orea BAUMGARTNER and Gongylothorax favosus DUMITRICA and the last occurrence of Dicerosaturnalis angustus (BAUMGARTNER).
UAZ 11 (late Kimmeridgian-early Tithonian) and UAZ 12 (early-early late Tithonian)
This interval was dated in the Perbla section. For the sample PTR 150.40, only a very broad assignment of UAZ 8 to UAZ 11 is possible (see the ranges of Emiluvia orea BAUMGARTNER and Eucyrtidiellum ptyctum (RIEDEL and SANFILIPPO). Considering the stratigraphic position of this sample (see fig. 3 ), a relatively young age within the determined time span is likely. The topmost sample corresponds to UAZ 12 based on the co-occurrence of Eucyrtidiellum pyramis (AITA) and Cinguloturris cylindra KEMKIN and RUDENKO with Protunuma japonicus MATSUOKA and YAO.
Summary
The base of radiolarian cherts at both distal sections (Perbla and Kobla), where the cherts are in direct contact with the lower member of the Tolmin Formation, is assigned to the upper Bajocian (UAZ 4). Proximally (Poljubinj section), where the limestone turbidites are thicker, the base of the cherts corresponds to the middle Callovian-lower Oxfordian (UAZ 8). The topmost mid-Tithonian (UAZ 12) chert is dated for only one section (Perbla), but the same age is inferred for the other two sections because the base of the Biancone limestone is known to be synchronous throughout the entire Mediterranean.
Nannoplankton dating
Nannoplankton were studied from a marly horizon just below the base of the Biancone limestone at Perbla (sample PTR 158.20). The following taxa were identified (pl. II): Polycostella beckmannii THIERSTEIN, Conusphaera mexicana TREJO, Watznaueria sp., and Nannoconus sp. The specimens are relatively well-preserved. Specimens of Nannoconus are rare and less well-preserved. Species diversity is low. The assemblage is stratigraphically assignable to the middle-upper Tithonian [Bown, 1998 ]. According to Bornemann et al. [2003] , a similar assemblage of calcareous nannoplankton from the Central Atlantic Ocean (DSDP sites 105, 367, 534A) corresponds to the first significant increase in carbonate accumulation in the mid-to late Tithonian interval, which they named the "Nannofossil Calcification Event" (NCE). The second carbonate maximum, which was related to a rise in the absolute abundance of nannofossils, was attributed to the late Berriasian [Bornemann et al., 2003] .
STRATIGRAPHIC CORRELATIONS AND DISCUSSION
Regional stratigraphic correlations
An overall correlation between the Tolmin basin and other western Tethyan basins throughout the Toarcian to the Berriasian has already been presented and discussed [Roñi, 2009] . In this paper, we explain in more detail the correlation of the Middle to Upper Jurassic cherts that represent a typical Tethyan radiolarite succession (fig. 3) .
The Bajocian increase in the biogenic silica content has been recognized in distal successions of all basins of the western Tethys [see Fig. 5 and Table II for references in Roñi, 2009 ]. This increase occurs progressively from the lower Bajocian to the lower Bathonian (UAZ 3 to UAZ 5) within individual basins and is, in the Tolmin basin, marked by a distinct boundary between the lower and upper members of the Tolmin Formation. Radiolarian dating at the base of the upper member in the Perbla and Kobla sections (UAZ 4, upper Bajocian) conforms well with the data from the other basins.
The drastic reduction in carbonate content in the western Tethys is now generally interpreted in terms of pronounced sea-water eutrophication because the lithological change coincides with a well-documented positive shift in stable carbon isotopes [Bartolini et al., 1995 [Bartolini et al., , 1996 [Bartolini et al., , 1999 Jenkyns et al., 2002; Morettini et al., 2002; O'Dogherty et al., 2006] . The rise of the trophic level due to the enhanced continental weathering and associated nutrient supply to oceans during warm and humid climates had a double effect because it not only favored the proliferation of radiolarians in the open sea but also suppressed carbonate production on the adjacent platforms and thus reduced the periplatform carbonate input.
Tectonic subsidence causing the deepening of the basin floor below the CCD was initially proposed to explain the change from carbonate to radiolarite lithologies [Winterer and Bosellini, 1981] . Stratigraphic correlations based on precise radiolarian dating later showed that radiolarites also accumulated at shallower water depths, where other conditions (e.g. high plankton productivity) were favorable [Baumgartner, , 1990 . Although tectonic subsidence is no longer regarded as an ultimate cause of radiolarite deposition, it can still be considered a potential factor that contributed to the depletion of carbonate in deep-sea sediments, especially if the surrounding platform margins also subsided. The Middle Jurassic subsidence, well recognized on a regional scale, is locally best constrained to the north of the study area in the succession of the Bovec basin, where its Bajocian age has been proven by radiolarian dating. In that area, a prominent discontinuity surface separates typical basinal deposits (calcareous turbidites with chert interlayers, dated at their base as UAZ 3 and UAZ 5 in different sections) from the directly underlying Toarcian black shales and the Pliensbachian platform limestones below Šmuc and Gorian, 2005] .
The Bajocian subsidence was intimately related to the onset of sea-floor spreading in the Alpine Tethys and was concomitant with an intraoceanic subduction in the Neotethys [see Schmid et al., 2008 and the references therein; for reviews of radiolarian biostratigraphic data from ophiolites, see Chiari et al., 2000; Bill et al., 2001 Baumgartner et al., 2010] . It has been proposed that the opening of a deep-water connection with the eastern Tethys was responsible for substantial modifications in the oceanic circulation that, in turn, had a major long-term impact on climate and surface productivity Bill et al., 2001] . This scenario, based on the redistribution of lithospheric plates, can explain why the deposition of siliceous sediments in the western Tethys persisted for a long time and was not a brief phenomenon restricted to a transient increase in radiolarian productivity.
When compared with the other basins in the southern Alps and in the Apennines, the Tolmin basin contains higher proportions of silica with respect to carbonate throughout the Middle and Upper Jurassic succession [Roñi, 2009] . In contrast, the deep-water basins studied so far in the Dinarides are carbonate-free, except for interbeds of calcareous turbidites [Gorian, 1994; Djeri et al., 2007; Vishnevskaya and Djeri, 2009] . In the Budva basin in southern Montenegro, where shales and cherts occur already in the Aalenian, the Bajocian "event" is only reflected in a progressive increase in the chert/shale ratio [Gorian, 1994] . The elevated content of silica in the Tolmin basin matches well with the paleogeographic position of the basin, close to the northwestern edge of the Neotethys.
The proximal succession of the Tolmin basin (the Poljubinj section) is characterized by resedimented limestones with abundant oolites, and the lowest radiolarian cherts are middle Callovian-early Oxfordian in age (UAZ 8 to the UAZ 8, as documented in the sections attributed to the eastern margin of the Trento plateau [Beccaro et al., 2002 [Beccaro et al., , 2008 . The oldest cherts above the Middle Jurassic calcareous turbidites of the Budva Zone are also middle Callovian-early Oxfordian (UAZ 8) [Gorian, 1994] . The onset of radiolarite deposition in proximal areas was related to contemporaneous drowning of the adjacent platform [Roñi, 2009] that may have been, as inferred for the Bajocian, induced primarily by eutrophication. The corroborative evidence is the positive carbon isotope shift in the Callovian [Bartolini et al., 1995 [Bartolini et al., , 1996 [Bartolini et al., , 1999 Jenkyns et al., 2002] . In radiolarian-bearing rocks, this shift was recognized in UAZ 8 [see Bartolini et al., 1995, p. 825] .
Siliceous sedimentation then continued in the Late Jurassic due to the establishment of a barrier reef on the platform margin [Turnšek, 1997] Tithonian boundary, silica-rich sediments were replaced by pelagic limestones simultaneously in all western Tethyan basins [Baumgartner, 1984 De Wever et al., 1994 etc.] . In the Tolmin basin the contact between the two lithologies is well pronounced. This abrupt facies change agrees well with data from other basins in the Dinarides [e.g., the Budva basin, Gorian, 1994] , but is in significant contrast with the gradual transition between the Rosso ad Aptici and the Maiolica Limestone in the basinal successions of the southern Alps [Baumgartner, 1984 Chiari et al., 2007] .
Intrabasinal distribution of radiolarian cherts
Vertical and lateral facies changes occur within the Jurassic radiolarite successions of all Tethyan basins. The most apparent is the change in color from variegated or green below to red-colored radiolarites above [Baumgartner, 1984 . Although the general sequence of colors is the same in all basins, it is also well known that the color change from green to red radiolarites is diachronous regionally [Baumgartner, 1984] and even locally within one basin [Gorian, 1994] . The same diachronism, although less well dated, seems to occur in the Tolmin basin ( fig. 3) where the Upper Jurassic cherts of the Poljubinj and Perbla sections are red, and the probably coeval cherts at Kobla are green. It has been suggested that the color of cherts can be regarded as an indicator of local paleobathymetry [Gorian, 1994] . Black to green cherts accumulated in topographically higher areas within or close to the oxygen minimum zone, whereas red cherts were deposited in greater depths below the oxygen minimum zone. The prevalence of dark cherts throughout the basin in the Middle Jurassic can be explained by a wider oxygen minimum layer that expanded down to the basin sill, and may have resulted from the higher plankton productivity during this time interval. It is also interesting to compare the thickness of radiolarite successions in time slices (fig. 3) . The overall comparison of sediment thickness from the Toarcian to the Tithonian [also see Roñi, 2009] suggests that, among the three sections studied in this paper, the Perbla section was the closest to the depocenter. However, the Perbla section is less than 8 m thick for the late Bajocian to Callovian interval between the samples PTR 108.00 (UAZ 4) and PTR 114.80 (UAZ 7-8), whereas the Kobla section has a 13.5 m thick succession for a much shorter Bajocian to early Bathonian time interval between the samples K3 45.20 (UAZ 4) and K3 58.70 (UAZ 5). It thus seems reasonable to conclude that a great part of the sedimentary succession originally deposited at Perbla was later removed. No erosional truncation is evident in the outcrop and we can only guess that the bedding plane of the silicified calcareous turbidite just below the sample PTR 114.80 would be a suitable candidate for a hidden discontinuity surface [sensu Clari et al., 1995] . We also note that at the Poljubinj section the correlative contact between the calcareous turbidites and the radiolarian cherts is very abrupt and may correspond to a stratigraphic gap. It is tempting to assume that tectonic activity in the late Bathonian or Callovian (prior to the documented UAZ 7-8 at Perbla and UAZ 8 at Poljubinj) caused the down-slope sliding of semi-consolidated sediment, but the present data are insufficient to demonstrate the wider lateral reproducibility of this event or to detect a distal equivalent (possibly a slumped interval) of the presumed mass movement. Within the limits of biostratigraphic resolution, this event can be considered contemporaneous with the Middle-Late Callovian synsedimentary blockfaulting documented in the Rosso Ammonitico Veronese of the Trento plateau in the southern Alps [Martire, 1996] . Whatever the trigger, it is clear that substantial redeposition of pelagic sediments did occur within the basin because the vertical changes in thickness can have opposite trends in different sections. In the Perbla section, the Upper Jurassic interval is approximately four times thicker than the Middle Jurassic interval, whereas the relationship in the Kobla section is the inverse (see fig. 3 for the contrasting thickness of the two successive intervals at these two sections). This observation means that the variations in thickness were mainly determined by the instability of depositional slopes and not simply by variations in the productivity of siliceous plankton, which would have produced parallel trends in different parts of the basin. Similar, although less striking, spatiotemporal variations in thickness were observed in the Lombardian basin [Chiari et al., 2007] . The predominant control of local paleotopography on the accumulation rates of biosiliceous sediments can probably be generalized to all narrow, fault-bounded rift basins.
CONCLUSIONS
The radiolarian cherts of the Tolmin basin range in age from the late Bajocian to the early Tithonian. This time span agrees well with the time span established in other basinal successions of the western Tethys.
On a regional scale, the Bajocian change from carbonate-to chert-dominated lithologies represents a fundamental change in the depositional history of western Tethyan continental-margin basins. This event occurred concomitantly with the reorganization of plate boundaries (the opening of the Alpine Tethys and the intraoceanic subduction in the Meliata-Maliac-Vardar Ocean), regional subsidence, and an increase in surface productivity.
On a local (intrabasinal) scale, it is worth emphasizing the contrasting variations in the thickness of radiolarian cherts in different sections. This distributional pattern was primarily determined by the redeposition of siliceous sediments. Thickness variations mainly reflect the complex topography of the basin floor and potentially unravel synsedimentary tectonic pulses, but short-term productivity fluctuations may be completely masked.
